A new species of the genus Tetragonopterus is described from specimens of the upper and middle portions of the rio Tocantins drainage. The new species can be distinguished from all congeners by the possession of a very uniquely shaped maxilla.
Introduction
The genus Tetragonopterus Cuvier comprises characids distributed throughout the drainages of the río Orinoco, rio Amazonas, rio Tocantins-Araguaia, rio São Francisco, rio Paraná-Paraguay, the coastal drainages of the Guianas, and the Amapá State of Brazil, and the coastal drainages of northeastern and eastern Brazil (Melo et al., 2011; Reis, 2003) . The genus currently comprises seven species considered valid (Silva et al., 2013) . Recent ichthyofaunal surveys in the upper and middle portions of the rio Tocantins drainage yielded samples of a new species of Tetragonopterus that we formally describe herein.
Material and Methods
Examined specimens belong to the following fish collections: Departamento de Zoologia e Botânica, Universidade Estadual Paulista "Júlio de Mesquita Filho", câmpus de São José do Rio Preto, São José do Rio Preto (DZSJRP); Laboratório de Biologia e Genética de Peixes, Universidade Estadual Paulista "Júlio de Mesquita Filho", câmpus de Botucatu, Botucatu (LBP) Fink & Weitzman (1974) , except for the exclusion of length of paired and unpaired fins, and distance from dorsal-fin origin to the orbit. All measurements of subunits of the head were expressed as percents of head length (HL). Measurements were made on the left side of specimens whenever possible. Counts follow Fink & Weitzman (1974) except for the inclusion of number of scale rows ventral to the lateral line to the pelvic-fin insertion. In the description section the numbers in parentheses after each count represent the frequency of that count and asterisks indicate counts of the holotype. Specimens referred to as c&s were cleared and stained according to the procedures described in Taylor & Van Dyke (1985) . Counts of teeth and tooth cusps, gill rakers, and vertebral counts were obtained from c&s specimens. The counts of vertebrae included the first four vertebrae modified into the Weberian apparatus (sensu Fink & Weitzman, 1974) and the compound caudal centrum (PU1 + U1; sensu Lundberg & Baskin, 1969) 
Diagnosis.
Tetragonopterus akamai is distinguished from all its congeners by a very uniquely shaped maxilla in the manner described below and depicted in Fig. 2 . The anterodorsal portion of the maxilla that is articulated with the premaxilla is bent over and in close contact with the dorsal surface of the premaxilla (vs. anterodorsal portion of the maxilla articulated with the premaxilla not bent over and not in contact with the dorsal surface of the premaxilla; see fig. 2 ). The anterodorsal portion of the maxilla articulated with the premaxilla is very short, ca. 5.5-5.9% of length of the free portion of the maxilla (vs. much longer, ca. 16.6-20% in the remaining species; see Fig. 2 and Silva & Benine, 2011: fig. 2 ). The anterodorsal border of the proximal portion of the maxilla articulated with the premaxilla is concave and angled approximately 90 degrees relative to the free portion of the maxilla (vs. continuous and not angled or angled approximately 45 degrees relative to the free portion of the maxilla in the remaining species; see Silva & Benine, 2011: fig. 2 ). The tip of the anterodorsal portion of the maxilla that is articulated with the premaxilla does not reach the vertical through the anterior margin of the antepenultimate teeth of the inner premaxillary series (vs. surpassing such vertical in the remaining species). respectively) and by the relative size of the teeth on the inner premaxillary series, which are much larger than those of the outer series (vs. teeth of the inner premaxillary series as large as or smaller than those of the outer series in T. anostomus). Tetragonopterus akamai can be further differentiated from T. anostomus by the number of gill rakers on the first branchial arch (9-10/14-16 vs. 11/18, respectively). Tetragonopterus akamai can be distinguished from T. rarus in the absence of dark longitudinal stripes along the flanks (vs. presence of such stripes in T. rarus). Tetragonopterus akamai can be further differentiated from T. carvalhoi in the shape of the patch of dark pigmentation on the caudal peduncle (a round blotch restricted to the posterior half of the caudal peduncle vs. a lozenge-shaped blotch stretching out the whole extension of the caudal peduncle, respectively) (compare Fig. 1 with Melo et al., 2011: Fig 2a) , and in the higher number of gill rakers on the lower limb of the first branchial arch (14-16 vs. 13, respectively). Tetragonopterus akamai differs from T. argenteus in the number of predorsal scales (7-10 vs. 13-17, respectively). Tetragonopterus akamai can be further distinguished from T. araguaiensis by: (1) the number of large teeth on the dentary (five or six vs. four, respectively); (2) the possession of overall relatively smaller dentary teeth with pointed cusps (vs. overall robust dentary teeth with roundish cusps, respectively); (3) the longer snout (20.0-27.6% vs. 14.3-18.1% HL, respectively); and (4) the number of gill rakers on the lower limb of the first gill arch (14-16 vs. 19-20, respectively). Tetragonopterus akamai can be further distinguished from T. denticulatus by (1) the distance between the first and second humeral blotches (distant 1-1.5 scales from each other in horizontal direction vs. distant 3 scales from each other, respectively); and (2) by the longer snout (20.0-27.6% vs. 10.9-18.4% HL, respectively). Table 1 . Body moderately deep and laterally compressed. Greatest depth at dorsal-fin origin. Predorsal profile slightly straight from snout tip to extremity of supraoccipital bone and concave from that point to dorsal-fin origin. Postdorsal profile straight from base of last dorsal-fin ray to origin of adipose fin and convex from latter point to end of caudal peduncle. Ventral profile concave from snout to origin of pelvic fin. Ventral area between pelvic-fin insertion and anal-fin origin pronouncedly flattened. Sides of flattened area keeled. Margin of anal fin oblique along base of anal-fin rays. Ventral profile concave from base of last anal-fin ray to end of caudal peduncle.
Description. Morphometric data in
Mouth superior. Two rows of premaxillary teeth. (16), 31* (7), 32 (16), 33 (5), or 35 (1). Scale rows between dorsal-fin origin and lateral line 6* (23) or 7 (23). Scale rows between lateral line and pelvic-fin origin 3 (2), 4* (16), 5 (26), or 6 (2). Scale rows between lateral line and anal-fin origin 3* (28) or 4 (18). Longitudinal scale rows around caudal peduncle 10 (1), 11 (15), 12* (22), or 13 (8). Predorsal scales 7 (2), 8 (24), 9* (17), or 10 (3) arranged in regular series.
Dorsal-fin rays ii,8 (7) or ii,9* (39). Pectoral-fin rays i,11 (12), i,12* (21), or i,13 (9). Pelvic-fin rays i,6 (1) or i,7* (45). Anal-fin rays iii,27* (3), iii,28 (3), iii,29 (4), iii,30 (3), iii,31 (1), iii,32 (1), iii,33 (2), iii,34 (1), iv,26 (1), iv,27 (3), iv,28 (8), iv,29 (13), or iv,30 (3). Some specimens exhibiting sheath of small scales arranged in two rows along anal-fin base. Branched caudal-fin rays 18* (14), 19 (26), or 20 (6). Caudal fin scaled on some specimens, with first fifth basal portion of upper and lower lobe covered with small scales.
Precaudal vertebrae 11 (1), 12 (2), or 13 (3). Caudal vertebrae 18 (2), 19 (1), or 20 (3). Total vertebrae 30 (1), 31 (1), or 33 (3). Supraneurals 3 (4) or 4 (2). Dorsal procurrent rays 7 (2) or 10 (4). Ventral procurrent rays 5 (1), 6 (3) or 7 (2).
Color in alcohol. Background color yellow. Two pale brown humeral spots, vertically elongate and separated by one to one and half scales from each other. Each humeral spot covering three to four scales in vertical direction and one and half scale in horizontal direction. First humeral spot more prominent than second and distant one to two scales length from posteriormost point of operculum. Silver band extending along midline of flanks from region just posterior to distal border of opercle to base of caudal-fin rays. Rounded and well-defined light brown blotch on caudal peduncle. Fins hyaline.
Sexual dimorphism. Mature males can be recognized by the presence of bony hooks on the pelvic-and anal-fin rays. Hooks are present along extension of last unbranched anal-fin ray and along extension of first to seventh branched anal-fin rays and along extension of first five or first six branched pelvic-fin rays. The smallest mature male examined is 46.5 mm SL.
Distribution.
Tetragonopterus akamai is known from the upper and middle portions of the rio Tocantins drainage (Fig. 3) .
Etymology. The specific name akamai (noun masculine genitive singular) is a patronym for Alberto Akama, in recognition of his contributions to Neotropical ichthyology and in recognition of his many collecting efforts on several South American drainages.
tri-or pentacuspid teeth in internal row of premaxilla with pointed cusps. Central cusps larger than lateral ones. First, or first and second anteriormost teeth as well as penultimate and last posteriormost teeth of internal premaxillary row with three cusps. Remaining teeth with five cusps. Anterodorsal portion of maxilla that is articulated with premaxilla very short, ca. 5.5-5.9% of maxillary free portion length. Anterodorsal border of proximal portion of maxilla articulated with premaxilla concave (Fig. 2) . Anterodorsal portion of maxilla articulated with premaxilla approximately angled 90 degrees relative to free portion of maxilla (Fig. 2) . Tip of anterodorsal portion of maxilla articulated with premaxilla not reaching vertical passing through anterior margin of antepenultimate teeth of inner premaxillary series. Three (4) or 4 (2) teeth of approximately similar size on proximal portion of maxilla. First, second, and third maxillary teeth unicuspid. Fourth tooth, when present, with central cusp and two or three lateral minute cusps (Fig. 2) . Five (3) or 6 (3) anteriormost dentary teeth larger, followed by 9 (1) or 12 (5) Given that a cladistic diagnosis (i.e., hypothesis of monophyly) of Tetragonopterus is not available to date, the traditional non-cladistic diagnosis of Eigenmann reproduced above is still broadly used. Therefore, in the absence of a cladistic diagnosis we opted to describe Tetragonopterus akamai as a species of Tetragonopterus species because it better conforms to the current non-cladistic Eigenmann's (1917: 54) diagnosis of the genus. Moreover, Tetragonopterus akamai exhibits three supraneurals and a branched laterosensory canal in the sixth infraorbital, both conditions proposed as diagnostic for Tetragonopterus by Melo et al. (2011: 53) . Mirande (2010: 503) hypothesized eight character states as autapormorphic for Tetragonopterus argenteus. These character states were herein evaluated for T. akamai. 1) The laterosensory canal in the sixth infraorbital of T. akamai is tripartite, exhibiting an anterior dorsal portion running towards the neurocranium. 2) Tetragonopterus akamai exhibits of a lateral line tube lying onto the membrane between the middle caudal fin-rays.
3) The lamellar portion of the maxilla of T. akamai possesses a bifurcated canal with one elongate branch parallel to the dorsal margin of the maxilla plus a short branch (one fourth to one third of the length of the elongate branch) directed and parallel to the anterior margin of maxilla along one third of its length. 4) The ethmopalatine cartilage of T. akamai is large. 5) The base of the second pectoral fin-ray in T. akamai is swelled and extends laterally and beyond the base of first pectoral fin-ray. 6) The anterior border of scales of T. akamai is conspicuously and regularly undulated, and their radii converge to the center. 7) Finally, Tetragonopterus akamai exhibits two conspicuous and vertical humeral spots. 8) All the above-mentioned character states displayed by T. akamai are congruent with and can be coded in the same manner as those of T. argenteus.
We also evaluated the conditions of those character states (Mirande's (2010) characters 76, 93, 98, 171, 231, 318, 322, and 342) for the seven remaining species of Tetragonopterus. The character states exhibited by the specimens examined endorsed the conclusion that the following seven out of the eight autapomorphies listed by Mirande (2010) for T. argenteus are indeed apomorphies shared with all its congeners and therefore are herein interpreted as putatively synapomorphic for the genus Tetragonopterus, namely: (1) laterosensory canal of sixth infraorbital branched (character state 76-1), (2) caudal-fin canal of lateral line almost reaching posterior margin of caudal fin (character state 93-1); (3) tubules for passage of blood vessels on lamellar portion of maxilla with anterior branch running parallel to anterior margin of maxilla and reaching one third of its length (character state 98-1); (4) conspicuous ethmopalatine cartilage (character state 171-1); (5) base of second pectoral ray large and partially overlapping base of first pectoral ray from medial view (character state 231-0); (6) anterior margin of scales with conspicuous undulations Eigenmann (1917: 54) diagnosed Tetragonopterus in the following manner, which we below reproduce verbatim omitting some fragments and stressing the most important traits: "Small fishes, […] much compressed and very deep, the depth at least half the length; […] snout very short, the maxillary nearly vertical; […] premaxillary teeth in two rows […] several large, graduated, several pointed teeth in the front of the lower jaw, abruptly minute teeth on the sides; maxillary with or without teeth on its upper anterior edge […] the anal long, 32-37; scales entire, large on the middle of the sides, becoming smaller in all directions, notably toward front of anal […] lateral line complete, much decurved, several scales between its origin and that of the regular series below it […] preventral area flat, bounded by sharp angles, a median series of scales on the breast; […] This genus, most nearly allied to Moenkhausia, is readily distinguished from it by the greatly decurved lateral line which is not parallel with the row of scales below it in front". Moreover, Melo et al. (2011: 53) postulated that the presence of three supraneural bones could be a diagnostic feature of Tetragonopterus. The new species T. akamai and all seven congeners have three supraneurals.
Discussion
Testing the hypothesis of monophyly is not the aim of the present paper. Nonetheless we suggest a provisional diagnosis of Tetragonopterus relying on the combination of character states by Eigenmann (1917) , on the presence of three supraneurals, and on the seven supposed synapomophies above-mentioned until the hypothesis of monophyly of the genus Tetragonopterus is tested.
Four additional nominal species of Tetragonopterus have been described based on specimens from the rios TocantinsAraguaia drainage, namely T. anostomus, T. araguaiensis, T. denticulatus, and T. sawa Castelnau (= T. argenteus). Besides T. argenteus and T. chalceus have also been reported from the rio Tocantins drainage. It is noteworthy that T. anostomus, T. araguaiensis, and T. denticulatus are known from the rio Araguaia and have not been recorded to date from the remaining portions of the rio Tocantins drainage. Nonetheless, T. anostomus, T. araguaiensis, T. argenteus, T. chalceus, and T. denticulatus clearly differ from T. akamai as detailed in the "Diagnosis" section.
A fourth species-name is available for the rio Tocantins drainage. Tetragonopterus sawa was described by Castelnau (1855: 65; pl. 33, fig. 1 ) from specimens of rio Crixás, an affluent to rio Araguaia. Hitherto the nomenclatural status of T. sawa is uncertain and it was treated as Species Inquirenda by Lima et al. (2003: 161) . However, we examined a photograph of the holotype of T. sawa (MNHN A-9819) and we concluded that the specimen exhibits 14 pre-dorsal scales (vs. 7-10 in T. akamai), which allowed us to infer that T. sawa and T. akamai are not conspecific. Tetragonopterus sawa is most likely a junior synonym of T. argenteus as previously recognized by Eigenmann (1917: 56) and suggested by Silva & Benine (2011: 54 
